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SUCCESSFUL JAPANESE MANAGEMENT PRACTICES--
LESSONS FCOR U. S. STUDENTS?

by Col Doug Blaczer

ABSTRACT

America’s rate of productivity growth has lagged Japan’s and
other western nations over the last twenty years. Some criftics
ciaim America’s business schools are part of the reason for the
tagging productivity. The paper surveys 12 American production and
operations management texts ro see if they include lessons already
learned by Japanese production managers. Froduction areas surveyed
include: productivity, business strategy, Japanese proiduction
process technigues, and human resources. This paper conc.udes,
thar until very recently, American texts do not 1include the right
lessons. The paper 1identifies gaps 1n the operations management

curricula in research and development and human resources areas.
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PART I, THE PROBLEM

Productivity is the stuff of which a nation’'s wealth is made.
In the long run, there is nothing more important to the prosperity
of the United States than productivity. Without steadily
increasing productivity, the nation’'s standard of living will
stagnant, 1its economic strength will wither, and 1its national

security will weaken. As Kennedy shows in his book, The Rise and

Fall of the Great Powers, throughout history the relative economic

growth of nations predetermines shifts of national power (28).
Take Japan and England for example. Since World War II, England’s
productivity growth has averaged 1.5 percent per year, while
Japan’s has averaged 7 percent. As a result England has become a
third-rank power;, Japan 1s fast becoming a first-rank power
(20:11).

The U. S. has trailed virtually all other industrialized
nations in productivity growth for the last 20 years. America’s
annual rate of growth is a little more than 1 percent per year,
which has brought the rate of improvement in the nation’s standard
of living to a virtual standstill (.004 percent average annual
increase from 1973 to 1988) (30:11).

Besides the possible erosion in America‘s standard of living
and gquality of life, productivity is fundamentally important to
national security. Twenty-one percent of U. S. manufacturing is
dedicated to defense and fully one-third of all! high technoloagy

industry goes to defense (13:41). If productivity declines and




makes these defense goods wmore expensive, or worse yet, makes
America’s defense industries noncompetitive globally thereby
forcing them to close down, then our national security will become
heavily dependent on foreign technology and manufacturing. That is
an untenable situation (13:41).

The data shows America’s annual rate of growth in productivity

is declining and economists have attributed the decline to a myriad
of causes. Others claim there is no problem—-~that only America’s
brief recent history has the rate of the productivity increase been
so low (3,45). In the long run, there has been no decline in the
absolute levels of productivity. To be fair, these economists have
a point. The U. S. is still by far the largest world’'s economy in
terms of total production, wealth and productivity. In terms of
real Gross Domestic Product (GDP) per worker, the leading
industrial nations average only about 75 percent of the U. S. level
(3:357).

Notwithstanding the fact that the U. S. is still the world’s
most productive nation, the rate of improvement has stilled slowed
to a crawil. More importantly, America seems to be losing 1ts
competitiveness--its ability to sell its products worldwide.

America has lost much of its industrial lesadership position to
Japan over the last 40 vyears. The once booming, seemingly
untouchable U. S. industries--steel, machine tools, automobiles,
and electronics--have virtually fallen to the wayside by Japan's

unprecedented industrial growth. Since 1950, Japan’'s productivity

has far surpassed America’s. In industry after industry, the U. S.

Q8]




has lost its leadership of the world’s market share ro Japan.
Is America losing its competitive edge? Why 1s Japan so
successful? Is there anvthing we can learn from the Japanese?

Many claim America is losing its competitive edge. Why? Some
{30,17) claim macroeconomic factors, especially low investment (and
savings) levels. They claim increasing the rate of capital
formation will solve the problem.

Cthers (10,53) say capital formation and macroeconomic factors
are only part of the problem. Although there is no consensus,
their studies show low investment accounts for at mest 40 percent
of the productivity decline. Other factors--pollution and
regulation, energy prices, research and development expenditures,
and the composition of the work force--account for some portion of
the productivity slowdown. But all conclude there are other
factors.

The Massachusetts Institute of Technology (MIT) Commission on
Industrial Productivity concluded that a purely macroeconomic
approach was insufficient to explain America’s industrial
performance. They <c¢laim T"“organizational and attitudinal"
deficiencies play a role (13:38).

The MIT Commissicn and others (42,1,13:38) think the U. S.
should focus on the production process as a way to stimulate
productivity growth. They indicate macroeconomic factors tell only
part of the story and it’'s a mistake not to study weaknesses and
make improvements in U. S. production management practices.

They especially recommend a3 study of Japanese production




practices. In the automobile industry for example, Japan produces
cars 1n fewer vears (3.5 versus 5 years from concept to market
phase), with fewer defects (only one-fourth as many as American
cars), and at 70 percent the labor cost (13:37,1:80,15:97}. Some
claim it’'s not the Japanese production management practices, but
rather its culture or macroeconomic factors (high savings and
investment rates). Yet in cases where Japanese took over American
plants--like Toyota in Kentucky, Kawasaki in Nebraska, or Sony in
California (42:202)--they achieved productivity improvements
similar to those accomplished in plants in Japan.

So production management is a factor in America’s productivicy
decline. But why haven’t our production managers kept pace with
the Japanese? Many (13,15,42) have indicated our business schools
have not kept pace and are teaching the wrong things. The MIT
Commission concluded that business schools have incorrectiy made
production and operations management less central to the curricula
(13:162). Drucker (15:102) agrees that business and engineering
schools are not teaching "a discipline that integrates engineering,
management of people and business economics into the manufacturing
process"--things the Japanese have already learned and are doing
well. Schonberger in his 1982 book, Japanese Manufacturing
Technology, also criticized America’'s business colleges for not

teaching successful Japanese production management practices.




PROBLEM STATEMENT

In this paper, I seek to answer whether America’s busciness
school’s are teaching the right lessons to increase America’s
productivity and competitiveness. Or at least whether America’s
production management texts include the lessons already learned by

Japanese production managers.

METHODOLOGY
Since there is not sufficient time to survey the hundreds of
American universities and business schools to determine exactly
what is being taught, I instead survey production and operations
management text books. Do the text books used by America's
business schools include the material needed to make America’'s
manufacturing process more productive? In particular, do the texts
describe the production practices used so successfully by the
Japanese?
The criticisms of America‘s production process fall into four
areas:
* Productivity
- Does the text address the U. S. productivity decline
and the role production management practices play in that decline?
* Business Strategy
- Is production a central focus of the firm's strategy?
* Japanese Production Process Techniques

-~ Are successful Japanese production practices included

in the text?




*  Human Resources
- Does the text include the Japanese concepts of ream

building, cooperstion, and flewxibility?

OVERVIEW

In part II of this paper, I discuszs the four areazs--
Productivity, Business Strategy., Japanese Prcoduction Frocess
Techniques, and Human Resources--and explain how they can increase
America’s productivity. Through this discussion, I develor a list
of topics that the literature suggests should be included in anv
text book attempting to teach American students how to improve
America’s productivity. In part III then I survey 12 American
text bonoks to determine if they include the necessary educational

material to improve U. §S. productivity. Part IV provides a

sSummary.

PART II, PRODUCTIVITY PRODUCING MANAGEMENT AREAS

Iin this part, I review the literature to identify topic areas
that have been widely cited as reasons for Japanese productivaity
successes or areas of criticism for the lack of a higher U. S.
productivity growth rate. I discuss the productivity enhancing
measures 1n this part and in Append:.x A develop a 1ist of questicns

to determine 1if production management text books include these

productivity enhancers.




PRODUCTIVITY

America’'s productivity rate has been declining since World War
II, with the period since 1970 being the lowest at 1.2 percent
(3:361). So clearliy the lack of productivity growth was well-known
and production text writers could have included it. Although many
references in the 70s cite macroeconomic causes cf the productivity
decline, there are many references that cite production management
practices as contributing factors. Examples include: Abernathy in
1978 showed poor productfion management practices 1in the automobile
industry resulted in the loss of productivity and market share,
Hinrichs in 1978 cited business practices 1in case studies of
several industries lead to decreased productivity, and Gold
compared Japanese and United States productivity 1in the steel
industry (1:40,22,19).

So the fact there is a productivity declin=2 in the U. §.
should be included in production texts. The survey then seeks %o
determine if the texts:

i. Include a discussion of the U. S. productivity decline
2. Cite prcduction management as one of The contributing

factors of the decline.

BUSINESS STKATEGY

The literature highlights cne of the main reasons the U. §S.




businesses reduced productivity growth was the failure to make
production management a focus of business (13:13721. Several
sources (13:132,42:215) point out engineering 2nd production were

es in the 403 when

1.2

the focus cof management and business strateg
production and quality were paramount in producing war-time
supplies. But in the 50s the focus was on marketing to sell the
surpluses produced in the 40s. The era of accountants, lawyers,and
financial wmanagers took over in the 60s and 7(s as mergers and
acquisitions were at the forefront of business and business schools
(42:215). Thus for the last 3% yeares corporations were run bvw
staff specialists, with production management taking a secondary

role {15:96,13:132). The .iterature highlights four areas of

business strategy that particularly hurt U. S. oroductivity.

Integrated Strategy with a Production Focus-Several authnors

suggest production must be an integrai and focused part cf
kusiness strategy. Businesses must develcor a "market and product
and process design strategy featuring fast growth of marker share
by producing a low pric2 and high cuality praduct" (42:217). The
strategy must include a "quick production response to produce and
compressed lead times." In a .982 survey of 23& top level
executives from 195 U. S. c¢ompanies, the siangle most i1mportant

reason given for America’'s declining procductivi®y was management’'s

ineffectiveness in addressing multi-discivliine problems (24:9c).

0

The “iterature (15:9€,12:1233,42:217} s=rona.y recormends an

integrated systems view of strategy with engineers, production and




marketing managers jointly developing a procduct and prcce:ss

strarteqy.

Short-term Bias-The second most important reason for America’s
declining productivity according to the 1382 survey of 195 U. S.
companies was management’'s exXcessive concern with chort-term
results (24:96). Studies chow most U. 5. companies have a reward
system that favors quick pay-offs and "againcst the patient
eupioration of long-term investments" (13:144,.6:121). Thus many
long-term investments that will increase productivity and be
profitable in the long run are sacrificed for short-term gain.
Economists point ocut low irnvestment leveis 1s one of the pramary
reasons for the productivity decline and favor macroeconom:c
policies that foster investment (30,33). Macroeconomic policies
{lowering the cost of capital) will help, but the mind ser that

fosters shortsightedness must also be addressed {16:131).

Performance Measures-Part of the reason for the short--erm

bias and lack of production focus in business strategy 1i1s the
financial bent of performance measures. Financial measures .Like
quarterly earnings and earnings per share reflect shorr-term
thinking. There needs to be a balance between short-term and long-
term measures ({(16:131). Businesses need to add nonfinancial and
production measures like market share, productivity, defect rates,
response time, quality, customer satisfacticn, and emplovee
attitudes. And these measures must help determine Lusiness

strategy, promotions and bonuses (16:17.). Employees pay attertion




to the performance measures the boss looks at. So 1f production
performance is to improve, 1t must b2 meacured.

Research and Develcpment (R&D)-The final area under bus:iness

strategy, but by no means the least, is research and cdevelopment.
Economists point out the importance of R&D to productivity {(33).
So any study of productivity should include R&D strategy, and
therefore should be included in production texts. The U. S. has
been a world leader in investment in R&D, however the U. 5. devotes
two-thirds of its E&D investment in new and improved producte and
one-third in process technology. While Japan‘'s R&D investment is
just the reverse (33:72). Mansfield points out <that despite
criticism of the U. S. predominant investment in products, there
has been no change in its R&D investment pattern (23:72). And when
the U. S. does invest in new process technology, it takes the less
costly, lower risk (short-term bias) proven techno.ogy. Thus, the
U. S. has more "product breakthrough" innovations than Japan, bdut
produces lower quality, lower reliability goods with less efficient
processes (13:72,33:73).

Besides the focus of R&D in the U. S. on product technologies,
there is also a lack of teamwork in the product development
process. The traditional practice for U. S. companies is for tne
engineers to design the product and "throw it over the wall" to the
manufacturing department (13:69). As a result, there is less focus
on manufacturability and guality of the process. The Japanese use
a multi-disciplined team of engineers, marketers, a3and production

managers to design the product and the rrocess. The team remaine

10




together during the production process to continuously improve both
the product and process OVEr rhe li1fe of the proguct

{42:181,49:115,41:59).

JAPANESE PRODUCTION PROCESS TECHNIQUES

The Japanece have focused on the production process of thexr
industries and there is much the U. £. can learn from their
practices. Japanese industries have produced lower cost, higher
guality products, and as a result have dcminated many once strong
U. S. markets. In a 1977 Hertz Company study of the number of
repairs per vehicle for the first 12,000 miles of operaticon, Tovota
had only one-eighth the repairs of American cars (52:737). And the
Japanese accomplished this with 1ess investment. Japanese
inventory turn-over ratios exceed the United States in 13 out of 15
industries studied (52:738).

How do they do it? They do it by fncusing on preoduction using
a system called Just-in-Time production. This system recuires
producing precisely the right units in the right quantities at the
right time (52:743). The factory procuces exactly what is needed
tc assemble the final product. With Just-in-Time, the ideal lot
size 1s one. The process flows from the raw materials through each
work station until it is a finished product. Thus the plant is
set-up in a process flow, not functionally 1like many U. S.
factories. Each work station receives the unfinished (work in-

process) product and all the necessary parts for that worlk sration




at the same time. The worker at that station completes his process
{usually requiring severa. cifferent functions) and pasges it to
the next station.

Just-in-Time preoduction minimizes iaventory i1nvestment,
because workers produce only enough for the finished product. In
U. S. companies, functional work stations produce lot sizes "just-~
in-case" scomething goes wrong (i. e. a schedule change!. U. S.
firms require larger lot sizes, 1n part because set-up times {the
time to retool to make the next product) are so long. American
businesses use optimal economic order quantities which determine
lot sizes based on set-up times. Japanese firms rz=durce set-up
times to optimize (minimize) lot sices.

The Japanece also view guality differently than their U. &.
counterparts. In the U. S. quality is controlled by inspectors at
various points aiong the prccess. So the process could be
producing defective parts that won't be discovered until >t gets tuo
the next guality control point. In Japan, the workers themselves
are responsible for quality and check for defects at every step in
the process. Tne Japanese concept iz cal.ec¢ JJiroda--"stop
everything when something goes wrcng”. Any Japanese worker ~an
stor the entire prccess and a Team resc.ves the problem 1mmediately
before any more defective parts are produced.

Juet-in-Time means all parts are provideé 2zt the righ:t Time.
This includes supplier provided varts. The Japan~se foster an
encrmous, cloase-knit sthcontractor netweth. They develop thas

™,

network based on  ioag-term  partpershirs oand Trust Th=

SN
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relationship 1is n sary to Just-in-Time Decailse the entire
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-usually many times a day.

Just-in-Time Iacreases productivity by minimizing inventory
investment, shorten:ing production lead times, improving quality,
and being able to react faster to demand changes {52:744). The
Just-in-Time system includes many sub-concepts that could improve
U. S. productivity performance. I highlight four cf the successful
process technigues--stockiess production, Total Quality Management,
vertical integration, and manufacturing flexibility--to include in
the survey of American text books.

Stockless Production-Stockless producrion (the Japanese call

it Kanban) entails committing to achieving zero lead times and zero
inventory. This means "keeping materials flowing steadily through
a fully integrated production process" (35:84). Stockless
prcduction includes reducing set-up t:imes and a process of
continuous improvement. As the Kawasaki experience showed, it
takes up to five years to achieve the ultimate improvements 1n
inventory, lead time and productivity (35:87).

Total Quality Management-Besides the concept of Jikoda and

continuous improvement, text books should aiso discuss competitive
benchmarking and customer service audits. That means quality
beyond the plant itself (47:139). A 1981 survey of 1300 U. S.
companies showed 60 percent of chief executive officers said the
quality of their products was improving, while 50 percent of their

customers thought quality was declining (47:139). (Clearly U. S.

13




companies need better measures of quality and improved qualirty

programs.

Vertical Integration-For a Just-:in-Time system o WOrKk,

manufacturing must have dependable suppliers. And the Japanecse are
masters at developing a network of sub-contractors, Toyeta, for
example, purchases 80 percent of the value of sales from suppliers,
while Ford and Genera. Motors purchases less than 50 percent
(1:72,8:94), Much of the Japanese vertical integration is
accomplished without much investment in its subcontractors physical
plant. This allows the Japanese the advantages of vertical
integration--reduced transaction costs, assured suppliers, improved
integration and coordination in production, inventory, and
technology--without the disadvantages--heavy capital investment and
reduced flexibility (8:94).

Although Japan’s system of networking is ingrained in the
Japanese infra-structure and culture, which the U. §. could not
replicate, nevertheless there ar» lessons U. S. firms can learn and
copy. For example, U. S. companies can develop Long-term contracts
and relationships with suppliers (1:74). Indeed, U. 5. firms
traditionally have formed adversarial relationships with their
suppliers, providing £few incentives to suppliers to share 1in
product or process innovations (13:1060).

Manufacturing Flexibility-The final successful Japanese

production technique, manufacturing fienibility, has also
contributed to Japanese productivity gains. The Japanese emphasice

design for manufacturability (1:76) and the iIntegration of design

14




and production leads to greater flexibility. The Japanese worker
is also more flexible; they design jobs with more breadth (more
skill per job) (1:76). Therefore the Japanese more easily adapt to
change. Finally by significantly reducing set-up times, the
Japanese are able to adjust their manufacturing process in as
little as one-tenth the time as U. S. counterparts (52:749).
Summary-The Japanese Just-in-Time system has worked for Japan

and is working in some U. S. and European companies. A study of 80
plants in Europe showed the following benefits for Just-in-Time:

1. A 50 percent reduction in average inventory

2. A 50 to 70 percent reduction in throuvghput time

3. Productivity increases between 20 and 50 percent.

Clearly, Just-in-Time syvstems concepts should be included 1in

American textbooks.

EUMAN RESOURCES

The Japanese management of human resources 1s a function of
its cultvre and is gquite distinct from Western practices. In
Japan, most employees are hired for life. College graduates
usually cnoose a firm based on where they wish rfo live, not the
company or the job. In fact, Japanese firms do not hire for a
specific job--they want an adaptable individual. Recruitment
emphasizes personality and character, rather than vocational or
educational qualifications (41:32}).

Once hired, the employee usually rotates from job to job

15




receiving considerable on-the-job training. Major training
programs are internal to the company. The average Japanese manager
of a large firm works in 6 different functional areas by the time
he is 40. At any point in time, more than haif of the top
executives and nearly two-thirds of managers and specialists are
enrolled in an education program of some kind (41:41). Training is
a constant throughout the career of a Japanese manager. The -ob
rotation and training 1is meant to produce general managers rather
than functional specialist. The aim is to develop well-rounded
managers for executive positions. Nearly 60 percent of the
executives of 300 large Japanese companies stay for life in the
same firm (41:47).

Japanese wage and salary are based almost exclusively on
seniority. Promotion is based on seniority and merit. Japanese
firms all promote from within. College graduates enter a company
as a class. Members of that class are promoted into mid- and
upper -management positions based on merit. Eventually one or two
members of that class become a member of the board of directors and
hold that position for three to five years (41:53,38:175).

A Japanese decision-making process, the Ringi system, i1s basecd
on consensus management. Ringi means "obtaining approval of a
proposed matter through vertical, and sometimes horizcntal,
rirculation of documents to the concerned members of the
organization" {41:57). Usually a middle-level manager prepares the
document and circulates it through the company. When all the

appropriate departments agree with the document by signing it, it

16




becomes policy (41:57). Thus it is midcdle management who takes the
initiative to wmake proposals and decisions, senior management
creates the environment to foster cooperation (41:58). Under the
Ringi system, many people includinc lower management participate in
the decision making--group leadership and group decision-making is
the norm (41:58).

Although some of the literature claims the Japanese success in
human relations is a result of 1its culture, there are valuable
concepts that could apply to U. S. businesses. I selected Japanese
management principles (like cooperation and teamwork! rather than
specific practices (like lifelong employment or Quality Circles)
because U. S. businesces coulid (and should) apply these principles
within our culture. I°'1ll say more about the Japanese culture and
human relations management in Part III. For now I merely list the
important principles for production managers.

Cooperation-Several articles (20:35,12:94) point out the lack

of cooperation of U. S. firms. There is a lack of cooperation
between individuals and groups within firms, between firms and
suppliers, among firms in the same industry, and between firmes and
government. America’s cultural bias stresses the predominance of
the individual instead of the group. The "entrepreneur rather than
elitist" approach (20:36) stresses competition rather that
cooperation. The Japanese show us cooperation and the "pursuit of
collective goals is essential” (12:94,3E:57).

Cooperation can: streamline operations I{reduce oversight

management layeres)} within a firm, :ncrease technological innovation

17




{R&D consortiums and 1ob training) among firms. provide assured
suppliers and improve sub-contractor performance, and promote
government support. The Japanese shcew all of these can 1mprove
productivity {35:57).

Flexib:lity-The Japanese practices of Jjob rotation and brocad

job structure lead to flexibility. Thus, when market conditicas
change, the Japanese are able to respend in one-guarter of the time
of its U. §. counterparzs (1:77). U. S. companies, in part due to
their bias toward the individual and lack of cooperation with
employees and unions, are not as flexible. A wider breadth of
skille and greater process flexibility aimprove industrial
performance; they reduce coordination and retooling cost, improve
labor productivity, and prcocduce higher reliability &ll with a
smaller work force (13:89).

Ceoantinuous Learning and Improvement-Japanese are always trving

to improve the process. They are constantliy learning new skills.
Change 15 not a nasty word to them (41:4%). Americans receive mos:
of their job skills through formal education, there is little of no
on-the-3jo0b training (12:88). The Japanese on the other hand are
almost always in a training program of some type. The constant
learning of new and broader skills enable workers to contribute to
the productivity of the firm (13:87).

Participatory Management-The Ringil system and guality circles

are examples of successful Japanese participatory mnanagement
practices. Teamwork 1s necessary to improve operations and respond

*o changes. A Harvard Business S5chool study {(132:70) showed

18




Japanese teamwork in the product development proccess resulted in
one-third less time to take a new <car from the conceptual stage to
the market showroom than a4 U. S. company. Teamwork speeds the
coordination process and allows simultaneous development of produrt
and process design--an area American CEO‘s claim as one of the

weakest in American firmes (24:96).

PART III, SURVEY OF AMEKICAN TEXTS

In this part, I present the results of a survey of 12
production and operations management text books. Jsing the
gquestions derived fromaﬁhﬁ literature review (see Apprendix A), I
determine if production and operations management texts include
areas the literature indicates the Japanese have successfully used
to enhance their productivity. In this part, I summarize the
results. Appendix B provides a table with the results for each
individual question.

The 12 texts reviewed were published from 1970 to 1991 and
therefore reflect a chronology of what's beer taught to preduction
and operations management students over the past 20 years. This
allows an examination of the trends in the education of production
management students. The 12 texts surveyed in chronolrcgical order
are:

1. Kiggs, James L. Production Systems:Planning, Analysis and
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Moore, Franklin G. Production Management 1973

3%}
‘.

siz, Control 1S76

} +
el

n:Concepts, Anail

3. Hopeman, Richard J. Producti
4. Dilworth, James B. Production and Operanticns Management;:
Manufacturing and Non-manufacturing 1979

5. Lewis, C. D. Operations Management in Practice 1981

6. Schroeder, Roger G. Operations Management: Decis:on Making 1in

the Cperaticns Function 1981

7. Adam, Everett E. and Ronald J. Ebert Producticn and Operations

nagement 1982

8. Buffa, Elwood S. Modern Production/Operations Management 1983

9. Vollmann, Thomas E., Thomas L. Berry and D. C(Clay Whybark

Manufacturing Planning and Control Systems 1988

1G. Chase, Richard B. and Nicholas J. Acquilano Freoduzftion and

Operations Management: A Life Cvcle Approach 1989

11. Krajewski, Lee J. and Larry P. Ritzman Cperaticons Management:

Strateqgyvy and Analysis 1990

12. Vonderembse, Mark A. and Gregory P. White Operations

Management: Concepts, Methods and Strategies 19¢1

Table 1 summarizes the results of the survey.
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A Y (for yves) indicates complete coverage of the question, a P (for
partial) indicates partial coverage and an N (for noj indicates
omission. The remainder of this part discusses the findings in

each of the major survey areas.

PRODUCTIVITY

As Table 1 (and Appendix B) shows, only in the last four years
have production texts acknowledged that production management ics a
key factor in improving America’'s productivity and competitiveness.
Although some texts in the early 80’s cited the productivity
decline, they did not really consider production management as part
of the cause. They cited macroecconomic or other causes [(for
example the lack of research and development). Not till the MIT

Commission and their Made in America report did producticn text

writers acknowledge production management’'s roie in precductivity.
Chase and Acquilano included excerpts from Made In America in their
text (9:36) and Krajewski writes, "ultimately the management and

employees of individual organizations are responsible for

productivity gains" (29:11}.

BUSINESS STRATEGY

Again only the latest texts emphasize the importance of

production management in business strategy. However once it caught

t3
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on, it was emphasized. FKrajewski includes a whole chapter on using
"operations as a competitive weapon" and Vonderembse Includes
numerous case studies to show how production manacement can "gain
a strategic advantage".

Earlier texts (pre-1985) were mainly a collection of
operations research (guantitative techn:ques) for decision making
without sufficient insight into the decision’'s strategic
implications for the firm. Although ~any of the mathematical
techniques are still included in the later texts, there 1is a
definite trend towards including other than strictly guantitarive
factors and the role these models should piay in the overall
strategy of the firm.

Although the later texts addressed operations as part of their
strategy, there were gaps in thelr coverage. None of the texts
adequately addressed the short-term bias of American businssses nor
the tendency for financial measures as the overriding factor in
decision making.

The lack of a longer-run perspective can significantly reduce
production efficiencies and reduce competitiveness. To achieve
short-term profits, American businesses tend to neglect process
development in favor of product develcpment (32:182). Hence the
new American products are not produced as efficiently and reliably
as Japanese products (13:54). Also American firms choose not to
compete in low-cost, high-volume market segments because of the
relatively low profit margin. Yet these market niches allow

Japanese firms to produce 1in quantity, thereby achieving scale




economies and learning curve efficlencies {13:55).

A shert-term focus also influences capital investment, the
level of quality, research and development, suppiler relationships,
and customer service performance--a.l areas direccly affecting the
production manager. Production managers must be aware of the
short-term bias of America’s burinesses and be able to counter this
bias to effectively manage his operation.

Another omicsion the survey highlighted was research and
development (R&D). Interestingly, two very early texts (23,36)
addressed the management of R&D of the firm. The later texts
stressed the importance of considering manufacturability when
developing a product, but nothing about managing K&D or the focus
of R&D efforts.

Although America is still the world leader in R&D, their focus
is on new product or processes rather than improving e:isting
techniques (13:75). R&D must also be applied as "enthusiasticall
to processes of production" as it is to prodicts (13:134). Also,
Americans are relatively slow to innovate--transform an invention
to a marketable product, Production managers must play an
important role in getting inventions to market by stressing
continuous product and process improvement and deve.oping adaptable
means of production. Production management and R&D are interwoven
and not including R&D in production texts is an omission that
should be corrected. Management of R&D must be taught in business
schools and it fits best in the production management curricula.

Finally in the area of R&D manacement, the text should discuss




the diffusion of inncvation globally and the need o learn of and
exploit new disceoveries. The Jayanese understand the globalicarion
of innovation and have develoved communicatiors and computer
hookups with American universities, In oré>r to compete 1n the
future, American companies must emphasize technology transfer and

commercialization {32:182}).

JAPANESE PRODUCTION PRCCESS TECHNIQUES

Alrhough Japanese manufacturing techniques have been
successfully used in Japan, Euvrope, and the U. §. =since the 7(‘=z,
it is only in the last four years that theyv've been described in
the texts. Juran (25,26), Demina {12), Schoneanberger (42, and
others (Hayes) wrote extensively on Japanese quality, Just-in-Time

management and other practices in the

-
[

7C's and €('s. Indeed

[1)

b
W

the late 705 and 80's zaw an evp.osion of U, §. firms impiementing
Just-in-Time and Total Quality management practices (41:767,42).
For ewample, Kawasaki, Hewlett-Fackard, John Deere, and Black and
Decker all successfully implemented Japanese techniquee during th:is
period (41). Yet the texts di:d not include these practices for
ancther ten years.

Note also from Table 1 the return cf purchasing and materiale
management to producticn texts. Earlier texnts (36,14) included
purchasing management and the importance of supplier relationships
to production. However the 80's texts ewcluded those functions;

while the 90’'s texts reintroduced the area. This is probably due
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to the heavy Japanese re.lance on suppliers and the importance of
reliable service by veandore for a smocth flowing groduction process

and for the quality 2f the ultimate product,

EUMAN RESOURCES

In the area cof human resources, preduction management text’'s
coverage 1s spotty at best. dnly the .atest texts :include a
discussion of Japanese technigques of managing people, however they
only provide lip service or caveat their discussions by i1indica%ting
Japanese techniques "rely on Japanese culture oOr economic
relationships not prevalent in the U, §." (9:754). Thus, there 1s
a teandency to discount Japanese management by saying it wen't work
in the U. §..

That's pure bunk. First, it has worked in Ame:rica. Look at
Honda in Chio, Toyota in Kentucky, and Sharp in Ohio for example
(34:56). Secondly, Japanese management is not Japanese, it 1S a
common sense management style that can and has worked elsewhere.
In fact much of the "Japanese management" was learned from
Americans like Deming and Juran. One has cnly to look at the U. S.
military services to see these common sSense management concepts at
work. The military stresses teamwork and cooperation and working
for the "good of the company" and country. The armed services
provides continuous learning and a lifetime system of on-the-job
training. In addition, leaders are "groomed" (job rotation) and

grow from the ranks. Thus, the leaders are focused and know the




operation. My point is not that all U. S. businesses should vse
the military or the Japanese ats a model fcor the management of its
people, but these practices can be--and have been--sucressful.
Students of producticn should be aware of these ccncepts.

One might ask why should these management practices be taught
in production rather than in organicational behavior classes? The
answer 1s because they directiy apply to producticn management.
Teamwork, cooperat:nn. and flexibility are nececssary o get the
most aut of a company  nwroducticn potential. It’'s important for
each individual worker t- rea~h hie €full porential and teo be
€ncrused on the goa's of the firm to continue to make Ameriran
businesses rompetitive.,

The focus of producticon g quality and produ~tivity. The
literature suggests twn culrural barriers that impede U. §.
vroduction management from improving gualiity and productivity--
individualiism and segmentaticn of Job categcries {(12:82,€:€5). Tc
improve guality and increase produrtivity, we must wreakdown these

low =zome of the

>

culitural barrierse, or stared differently, fo
Japanese human resource management principles.
Eoth the Japanece and Americanes indicate a "bottoms-up"
approzch 1s the way to improve gquality (12,25). These management
approaches stress that the individual worker mus+t be part of the
process and recommend team approaches (i.e. quality circles} to
continuously improve quality. They stress cooperation; with
suppliers to improve the quality of the inputs, with management to

listen to and adopt quality improvements suggested by line workers,




and with engineering to design high quality products and processes.
Individualism 1leads to less teamworl and cooperation, and
production managers must be aware of the effect :individualism can
have on guality and the management of his operation.

The other cultural barrier--segmentation of job categories-~
leads to compartimenrtalization of informaticn and problems, thereby
fostering each department to deal with its problems in isolation
(6:64). It also leads to 3job specializaticn and loss of worker
flexibility. Yet the literature shows (13:89) increased worker
flexibility and broader job skills increases productivity.

Cooperation, teamwork, and flexibility ~re keys to improving
productivity and gquality. They shouid be an integra. part of the

production management curricula.

PART IV, SUMMARY

This paper sought to determine if America’s production
management texts inciude technigues that the Japanese have
successfully employed to increase their productivity and
competitiveness. The answer, until very recently, has been nc.

Although the Japanese, and indeed American and European
companies, have used and are using Japanese production techniques
since the 1970s, they’'ve only been included in American teXts 1in
the 1990s. The latest texts recognize the importance ¢f production

management as & factor in America’'s productivity performance.
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They’'ve 1dentified and inciuded (albeit belatedly successful
Japanese manufactyvring pract.ces.

The most important lesson American students and businesses can
learn from the Japanese 1is that erngineeriag and produrrnion
management are the preeminent skills needed to increase
productivity and ccmpetitiveness. L ilesson Fortune 500 executives
have yet to learn. When asked whi-h functicnal area offered the
greatest advancement oppcrtunities, Fortune £00 executives said
marteting, finance and general managem::nt. Fewer than "5 percent
roneidered production or marufactuvring a locical choice" (56:31%).

While I can understand (though r~ertainly not excuse)
erecytives who rose to power in the junk hond and merger era of the
1970s and 1980s selecting non-production functional areas, I caanot
understand (until very recently) the second-class role production
texts assigned to production and operations menagement.

Previous produrtion texts have done a diservice ro production
students and the implications are clear--we’ve reduced our ability
to compete, Even econcmiste--long the bastions of macroeconomic
causes of the decline in productivity--have come to realize the

.
importance of organization and production management in increasing
productivity. Economists have created a new field of economics
that stud:es management’s ability tc organire operations and their
effect on productivity. The literature citese many causes for

America’s productivity decliine and losz of competitiveness:

Lack of a manufacturing process focus on research and
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development
* Non-competitive manufacturing
* Lack of manufacturing flexibility
* Poor quality and service
* Unable to market {(or too long to market) innovations

* Failure to invest in productivity enhancing capital.

All of these areas are the domain of the production manager.

All is not lost however, the larest texts recognized the need
to stress production and operations in business strategy. Although
they have come a long way in including material that will improve
America’s production management skills, there is still a ways to
go. We need more research and teaching in the areas that fail
between traditional business disciplines. For example, more is
needed on the interface between organiza+tion behavior and
production management and between engineering and innovation and
producticn management.

But if American business reflects what they've been
taught in their coclleges and universities {and if ccllege tents are
a good representation of what is taught in our colleges), there Is

reason for optimism in the future.
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APPENDIX A
SURVEY QUESTICNS

A. Productivity

1. Is there a discuss .n of the U. S. productivity decline?

2. Does it compare U. S. productivity performance to other
nations, especia'’" to Japan?

3. Does . cite production and coperations management as one

ot the contributing factors?

B. Business Strategy

Production Focus

1. Does it discuss business strategy?
2. Does it indicate production and operations management
should be a focus of business strategy?

3. Does it recommend the integration of production with

marketing and engineering in product and process design?

Short-term Bias

4. Does it discuss the short-term bias of business decision

making and its effect on productivity?
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Performance Measurement

5. Does it discuss the importance of measuring performance of

the production management function?

6. Does it inciude the need to walance short-term and iong-

term performance measures?

7. Does it inrlude production performance measures for the

A~

firm {(not just for the production department)”
kesearch and Development (R&D)

8. Does it discuss the focus of K&D on product ardé

technologies?

9. Does it recommend a multi-disciplined team approach to

product development?
C. Japanese Production Process Technicques
1. Is Just-in-Time production described?

Stockless Production

2. Does the text describhe a stockless (Xanhan) :znventory
system?
2. Does it include reduring set-up times”?
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4. Does it describe the concept of "continuous improvement"”

Total Quality Management

5. Does it describe the worker’'s role in quality?

Is competitive benchmmarking discussed?

o

7. Does it address quality from the raw mazerial to the final
product stage including customer service?
8. Does it address how to measure quality?

9, Does it address customer audits?

Vertical Integration

10. Dces it discuss the Japanese success 1in vertical
integration?
11, Does 1t include the advantages and disadvantages of

~

vertical integration (e:xther ownership or icng-term relationships)”

Manufacturing Flexibility

12. Does it discuss including manufacturability with product
design?

13. Does it discuss the Japanese broader job structure and
the flexibility of its work force?

14. Does it discuss reducing set-up times and the qgoal of

reducing the lead time to change the manufacturing process?
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15. Does it include a summary of successful Just-in-Time

systems implemented in the V. S. or Europe?
D. Human Resources
Cooperation
1. Does 1t discuss how cooperation can lead to 1ncreased

productivity? Cooperation within the firm, with suppliers, with

government?

2. Does it discuss the conflict between individual interes*s
and a teamwork approach to problem solving? Or does it discuss the

Japanese human relations management style and culture?

Flexibility

3. Does the text show greater flexikility in the work fcrce

ran lead to greater productivity and a greater ability *to change?

Continuous Learning and Improvement

4, Does it emphasize the need for continual learning of new
5kills and developing on-the-job training programs?

5. Does it discuss job rotation or the need for managers with

a breadth of euperience?
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Participatory Maziagement

6. Does it emphasi:z

implement change”?

teamwork
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APPENDIX B

SURVEY RESULTS

This Appendix presents the results of a survey of 12 American
production and operations management teyts. I determined if the
production and operations management texts adequately address the
survey quecstions {(Appendix A) that the literature review indicated
are key areas for improving productivity.

The 12 texnts reviewed are listed below in chronclogical order:

Systems: Planning, Analysis and

1. Riggs, James L. Productio

Control 1970

2. Moore, Franklin G. Production Management 1973

3. Hopeman, Richard J. Production: Concepts, Analysis, Control
1976
4. Dilworth, James 8. Production and Operations Management:

Manufacturing and Non-manufacturing 197¢

5 Lewis, C. D. Opera%tions Management in Practice 1982

6. Schroeder, Koger G. QOperations Management: Decision Making in
the Operations Fuanction 1981
7. Adam, Everett E, and konald J. Ebert Iroduction and Operat.ons

Management 1982

8. Buffa, Elwood S. Modern Production/Operations Management 1983

9. Volimann, Thomas E., Thomas L. Beiriry and D. Clay Whybark

trol Systems 1¢88

Manufacturing Planning and Cont
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0. Chase, Richard B. and Nicholas J. Acquilano Production and

Operations Management: A& il.ife Cyclie Apprcach 19869

11. Krajewski, Lee J. and Larry P. Ritzman Operations Management:

Strategy and Analysis 1990

12. Vonderembse, Mark A. and Gregory 2. White OQOperations

Management: Concepts, Methods ané Strazegies 1991

Note the texts were published from 1970 to 1991, thereby reflecting
a chronology of what’s been taught to production and operaticns
management students over the past 20 years. This allows a review
of the trends in the education of production management students.

The table in this appendix indicates the degree each survey
guestion was answered by each text. A Y [(for yes) indicates
complete coverage, a P (for partial indicates partial coverage, and

an N (for no) indicates omission.




x| x| N] 4] N ~ uyoeoaddy pautldIosIP-TITOH °6 |
N N d sSnOod a3y  °8 |
(asy) 3usudolsAad pue yoaeasay
_ ) 4 X N WwItd 3o °3Ied uorzonpoad ‘L
d A N aoueTeg wid] buol pue 3Ioys °9
— X A N *sSea9l 9OuUrWIOIAS uUOTIONPOAd G
JusuUIsaANSEsl IdULWIOIIA3d
d A N A3TATIONpPOad uo 3I09IIA ‘¥
* seld wi93-3I0ys —
— X A d sS9003d pue 3onpoid ajzeabajur KX
— X 3 N Abajex3zs 3o snood uoylzonpoad °¢
X X N Abajea3s ssaursng “°1
— snooJd %vﬂ>ﬂ»ozcoum_
Abajex3s ssaursng
a| x N 9SIN0D 89Ul UT A3TATIONPOId ¢
N X N sI9yl0 03 saedwo) *g
N X N autToag A3TATIONPOIAd 1
16




mﬂﬂwﬂﬂu X X A mkﬂlﬂlunz N N ‘HMa |
X A A A d N N N N N N N A3TTTqIX9Td pue aInjodonIls dqor RAN
X K x| K} a] N] N] N|] N[ N] N| N ubtseg Y3Tm A3TTrqRaANniDenueN *ZI
L3TTTqQIX91d Puranjoeynuel
X X d A N N N d N A d N sabejueApestq pue sabejueApy It
m A X X d N N N N N N N N ssaoong asaueder 07
uotT3eIxbajur [eoTIIABA
A A N N N N N d N N N N S3TPNY Jawolsnd 6
X Al x| N x| al x| a| n| af al] 4« K37Tend @Inseel 03 MOH 8
X Al a| N| a] N] a| x| N|] N| N| N ysTutd 03 3Ie3s Ariend m
d d| N| N] N|] N] N|] N| N|] 4d] K] N butyaeuyoueg 2ar3T39dwod -
X X A N A d A N N N N N 2T0Y S,I9aoM °
juswabeuey Ajrrend telol
X X X X|] 4 N| 4 N|] N|] N} N N juswasoxdul snonutrijuod
X A X X d N d N N N N N auy], dn-39s aonpay
X X X Xl d N N Nj] N| N| N N K103usAul ss9T0031Ss °
uotT3onpold SSaAD03S
A X X A d N N N N N N N paqrIoseg suwiL-ut-3sng,
8$3003d uot3jonpoid wmmcwambﬂ
16 06 1 68|88 | £8 | 8] I8 18| 6L oL ,




~ xIomuwesy, azyseydudy

juswsbeuey Azojzedrorlzaed

uotje3lod qor °S _

butuaes] snonuIIuod v j

butuxeay msoscﬂu:oo.

90X03%IOM UT AITTTATXRTd - € |

A3TTTATXaTd

yoeoxddy wesl SA TenplATPUI ¢ |

»ﬁ?.ﬂusooumM
uy 9seaxoul uorjeaadood 1 |

uotjexedoc) |

S80aN0S9Y uewny |

LIL Tngssadonsg jo Nhﬂﬁﬁﬁm .mﬁA

16

06

68

88

£8

(4

18

18

6L




Y

10.

il.

BIBLIOGKAPEY

Abernathy, William J., Kim B. C v, and Alan M. Kantrow "The
New Industriai Competition" Harvard Buvesiness keview Sep-Oct
81:68-81.

Adamn, Everett E. and Ronald J. Ebert Production and
Cperations Management Prentice Hill Englewoods Claiffs, N J
1982,

Baumol, William J and Alan S. Blinder Econcomics Principlas
and Policies Harcourt Brace Jovanovich Publishers San Diego
1991.

Baumol, William J. and Kenneth McLennan Productivity Growth
and U, 5. Competitiveness Oxford University Press New York

1985,

Bowersox, Donald J. "The Strategic Benefits of Logistics
Alliances" Harvard Business Review July-Aug 1980:26-4F%.

Brannen, Mary Yoko "Culture as the Critical Factor in
Impiementing Innovation" Busines Horizons Nov-Dec 1931:60-
67.

Buffa, Elwood S. Modern Production/Operations Manacement John
Wiley and Sons New York 1983.

Buzzell, hobert D. "Is Vertical Intecration Profitable"
Harvard Business Review Jan-Feb 1982:92-102.

Chase, Ekichard B. and Nicholas J. Acquilano Produ~tion_and
Operations Management: A Life Cyc.e Arprcach KRichard D.
Iirwin Inc Homewood Il 1989,

Clark, Kim B., W. Bruce Chew and Takahrio Fujimoto "Product
Development in the World Auto Industry:Strategy,
Organization and Performance" Brookings farer on Eccrom:c

Clark, Peter K. "Capital Formation and the Recent
Productivity Siowdown" FPaper presented tc the American
Economic Association 30 Dec 1977.

Deming, W. Edwarde "What Top Management Must Do" Eusiness

Dertouzos, Michae. L., Kichard XK. Lestor and Rohert M. Solow
Made in America:kegainiona the Froduct:ve Edge The MIT
Press Cambridge Mass .489.

41




14.

15.

17,

i8.

19.

Dilworth, James B. Production_and Operations Management:

Manufacturlng and Noa- ma4y§§fturlqg Random Kouse New York
1979,

Drucker, Peter F. "The Emerging Theory of Manufacturing"
Harvard Business Review May-Jun 1990:84-102

Eccles, Kobert G. "The Performance Management Man:festc"
Harvard Business Review Jan~-Feb 1991:131-137.

Eckstein, Otto "Core Inflation, Prodic ivity, Capital Supply
and Demand Management" Economy _and the President 1980 and
Beyond Prentice Hill Vng‘ewooa C.iffs, N J 1980.

Fergueson, Charles H. "Computers and The Coming of the U. S.
Keiretsu" Harvard Business Review July-Auvg 19%0:55-70.

Gold, Bella Productivity, Technology and Capital Lexington
Books Lexington Mass 1979.

Gundling, Ernest "Ethics and Working with the Japanese: *he
Encrepreneur and *he Elite Course" Califorpnia Management

Hayes, Robert H. "Why Japanese Factories Work" Harvari
Business Review July-Auc 1981:57-66.

Hinrichs, John R. Practical Management for Productivity Van
Nostrand Reinhold New York 1978.

Hopeman, Richard J. Production: Conztewts, Ana.vsis,Control
Charles E. Merrill Co. Cc.ombus Ch 1976

"

Judson, Arnocld S. "The Awkward Truth About Productivity
Harvard Bus:iness Review Sep-Cct 1982: 23-27.

Juran, T. M. "Japanese and Western Qualirty: & Contrast in
Methods and Results" Management Review Nov 78:24-45.

Juran, J. M. "Product Quality - A Prescriptizn f7r =he West:
Part I Train:ing and Improvement frograms” Management

oy
N9

keview June &£1:8-1

Fendrick, John W. and Eliot &. Grossman Productivity in the
Un.ted_States: Trends and Cycles Johns Hopkins Press
Ealtimore, Md 1980.

Kennedy, Paul The Rise and Fall of the Great Powers Vintage

Books Random House New York, N Y 1989.

K-ajewski, Lee J. and Larry P. Ritzman QCperations
Management: Strategy and Anaiysis Adciscn-Wesley

42




30.

31.

32.

33.

34.

36.

35.

37.

38.

40.

41.

43,

Publishing Co. Reading Mass 1990.

Krugman, Paul The Age cf Riminished Eupectations: U. S.
Economic Policy in the 199(s The MIT Press Cambridge Mass
19940,

Lewis, C. D. QOperations Management_ in Practice John Wi_ey
and Sons New York 1i981.

Losman, Donald L. and Shu-Jan Liancg The Promise of American
Industry Quorum Books New York, N Y 1l9cC.

Mansfield, Edwin, Anthony Fkomeo, Mark Schwartz, David Teece,
Samuel Wagner, and Peter Erach Technglogy Tranefer,
Productivity, and Economic Policy W. W. Norten & Co. New

York N Y 1982.

Matejka, Ken and Dick Dunsing "Japanese/American Management
Myths" Business Horizons Nov-Dec 1991:54-5¢%.

Melohn, Thomas H. "How to Build Employee Trust and
Productivity" Harvard Business Review Jan-Feb 1983:56-b6.

Moore, Franklin G. Production Management Rkichard D. Irwin
Homewood, Ill 1973.

Nakane, Jinichiro and R. W. Hall "Management Specs for
Stockless Production' Harvard Business Review May-Jun
1683:84-91.

Quchi, William G. Theory Z How American Business Can Meet
the Japanese Challenge Addison-Wesley Publishing Co.
Reading Mass 1981.

kKehfeld, John E. "What Working for a Japaneses Company Taught
Me" Harvard Business Review Nov-Dec 1990:167-176.

Riggs, James L. Production Systems: Planning, Analvesis and
Control John Wiley and Sons New York N Y 1976.

Sakai, Kuneyasu "The Feudal world of Japanese Manufacturing"”
Harvard Business Review Nov-Dec 1990:28-4¢.

€Sasaki, Naoto Management ané Industrial Structure :n Japan
Pergamon Press Oxford 1961.

Schonberger, Richard J. Japanese Manufacturing Technigques
The Free I'ress MacMillan FPublishing Co New York N Y 1982.

Schroeder, Roger G. Cperat:ons Management: Decision Making
in the Operations Function McGraw-Hill Book Co New York
NY 1¢81.

43




4.

45,

46 .

47.

48,

49.

50.

54.

55.

56.

Scott, Bruce R. "Competitiveness: Self-Heln» for A Worsening
Probiem" Harvard Business Review Jui-Aug 1989:115-171.

"Suvrvey: A Better Yecsterday" The Ecgnomist Grot 26 19¢1:2-26.
Suzaki, Kiyoshi "Comparative Study of JIT/TQC Activities 1in
Japanese and Western Companies" Firct World Congress on

Production and Inventory Conftrol 1985:63-66.

Takeuchi, Hirotaha and J. A. Queich "Quality is More than
Making a Good Product" Harvard Bus:ness Ekeview Nov-Dec
1990:38-49,

Tatikonda, Mohan V. "Just-in-Time and Modern Manufacturing
Environments: Implications for Cost Accounting” Froduction
and Inventory Management Journal 28 No. 1 1988:1-5.

Tsurumi, Yoshi Japanese Business Praeger Pacific-Basin
Series in Business and Economics New York N Y 1978.

Voilmann, Thomas E., Wiilliam L. Berry and D. Clay Whybark
Manufacturing Planning and Control Systems Xichard D.
Irwin Inc Homewood I1l 1988,

Vondermbse, Mark A. and Gregory F. White Qrerations

Management: Concepts, Methods and Strategies West
Publishing Co St Paul Minn 1991.

Wantuck, Kenneth A. "The Japanese Approach to Preoductivity"
Procduction and QOperations Management: A Life Cvcle
Approach Richard D. Irwin Inc Homewood I. 1989:726-755.

Wolff, Edward N. "The Magnitude and Causes of the Real
Producrtivity Slowdown in the U. S.: A Survey of Recent
Studies" Technology Transfer, Productivity and Economic
Policy Oxford University Press New York N Y 1985:29-55.

"Working Smarter: The New Path to Productivity" Fortune 1%
Jun 1981.

Yoshino, M. Y. Japan’'s Managerial System The MIT Press
Cambridge Mass 1968.

Young, John A. "Technology and Competitiveness: A Key to the
Economic Future of the U. S." Science 15 July 1988:313-
316.

Zipkin, Paul H. "Does Manufacturing Need a JIT Fevolution?®
Harvard Business Keview Jan-Feb 1991:55-70.

44




